Objectives: to determine the presentation, course and duration of delirium in hospitalized older people. Design: observational cohort study. Setting: inpatient surgical and medical wards at a university hospital. Participants: 432 people over the age of 65. Measurements: all participants were screened daily for confusion and, in those who were confused, delirium was ascertained using the Diagnostic and Statistical Manual of Mental Disorders (DSM) HI-R criteria. Those who were found to be delirious were followed daily while in hospital for evidence of delirium. The Delirium Rating Scale (DRS) was used to describe the clinical characteristics of delirium. Results: about 15% of subjects had delirium. Sixty-nine percent of delirious subjects had delirium on a single day. The DRS total was higher on the first day of delirium for those with delirium on multiple days than those with delirium on a single day (/• = 0.03). Among those with delirium on multiple days, there were no patterns of change over time in specific DRS items. Conclusions: delirium in hospitalized older people is common and has a varied presentation and time course. Clinicians and researchers need to consider this great heterogeneity when caring for patients and when studying delirium.
Introduction
Delirium, as denned in Diagnostic and Statistical Manual of Mental Disorders, 3rd edition, revised (DSM-m-R) [1] , is common in hospitalized older people. Most studies have shown that delirium is related to many important outcomes such as death, longer hospitalization and institutionalization, as well as increased patient care costs and increased intensity of nursing care [2] [3] [4] [5] . Other studies have identified predictors of delirium, such as age, cognitive function and co-morbidity [2, 3, [6] [7] [8] [9] [10] .
Less is known about the attributes of delirium and how these change during the course of delirium. In other words, what are the differences among those with delirium in terms of presentation, as well as kinds, severity and duration of symptoms? It may be hypothesized that because delirium is a syndrome and not a disease, variation should be expected, especially in older populations which contain much heterogeneity [11] . In support of this hypothesis, Rockwood [12] has shown that the mean duration of delirium in hospitalized older people varies greatly with a mean of 7 days and a range of 9 days, and Wada and Yamaguchi [13] have shown that symptom intensity as measured by the Delirium Rating Scale (DRS) [14] correlates with duration.
The purpose of this study was to determine the natural history of delirium in hospitalized older people. In particular, for those older people who develop delirium in hospital, what are the clinical characteristics of delirium in terms of presentation, course and duration?
Methods

Study sample
This was a prospective cohort study of delirium in hospitalized older performed in the University of Chicago Hospitals between November 1989 and June 1991. Patients who were 65 years of age or older and who were admitted to one of four 24-bed wards were eligible for enrolment. Two of the wards were for general medical patients and two were for surgical patients (primarily patients with orthopaedic, urological or general surgical problems).
Patients were excluded if they were unable to provide consent because of cognitive impairment, coma, aphasia or inability to speak English. Patients also were excluded if they were considered too ill for a 40 min interview, if they were in protective isolation, if they were discharged within 48 h of admission or if they were unavailable for interview within 48 h of admission. Informed consent was obtained for all enrolled study subjects.
For a sample of those who were not enrolled into the study, a chart review was performed to find evidence for delirium in order to determine whether die prevalence of delirium was similar in those enrolled and not enrolled.
Delirium ascertainment
Delirium was ascertained in the following manner as described previously [15] . Briefly, research assistants interviewed subjects daily using each of the following four standardized screening instruments to detect changes in attention, cognition or level of consciousness: Digit Span [16] , Vigilance A Test [16] , Clinical Assessment of Confusion [17] and the Confusion Assessment Method [18] . In addition to administering screening tests, the research assistants sought other evidence for transient mental status changes in the study subjects by consulting with nurses and reviewing the medical records. Subjects who met the predetermined criteria for possible delirium based on the results of the screening instruments [19] , or in whom there was a suspicion of delirium based on review of the medical record or conversations with the research assistants, were evaluated within 24 h by one of the clinical investigators. The diagnosis of delirium, either on admission or at any time during hospitalization, was based on the independent assessment of the clinical investigator according to DSM-m-R criteria [1] .
Delirium characteristic measures
Participants diagnosed with delirium were then followed daily throughout their hospital stay to determine both the daily occurrence and the specific clinical characteristics of delirium. To characterize the attributes of delirium, we used the (DRS) [14] , which was developed to differentiate delirium from other common neuropsychiatric disorders. It is based on the measurement of 10 items: (i) temporal onset of symptoms; (ii) perceptual disturbances; (iii) hallucination type; (iv) delusions; (v) psychomotor behaviour, (vi) cognitive status during formal testing; (vii) physical disorder, (viii) sleep-wake cycle disturbance; (ix) lability of mood; and (x) variability of symptoms. Each item is scored from 0 (characteristic not evident) to 3 or 4 (characteristic highly evident). Total scores can range from 0 to 32.
We defined prevalent cases of delirium as any case in which delirium occurred within 3 days of hospital admission. We chose this definition as used before [15] because it may have taken a maximum of 3 days for a clinical investigator to evaluate a patient. All other cases were considered incident cases. It is hypothesized that this dichotomy may be related to different causes, time courses and outcomes. Another characterization was whether the delirium occurred on one or multiple days. This dichotomy was chosen since it may be that delirium occurring on multiple days has different presentations, partly due to the severity of delirium. Furthermore, it may be that over time the characteristics of delirium in a person may change.
The suspected cause(s) of delirium were ascertained. Suspected causes were determined by clinician researchers by chart review. If more than one cause was probable, all causes were collected and ranked by order of likely cause.
Secondary measures
On admission to the hospital, demographic information was collected, including age, race, gender and education. As two measures of co-morbidity, the number of medications was recorded on the first day of delirium and the number of diagnoses was ascertained following discharge as documented on the billing discharge form.
Statistical methods
Due to the small sample, simple statistics were used throughout diis analysis, x 2 statistics were used for categorical variables and f-tests for continuous variables.
Results
Of the 432 people enrolled in the study, 64 patients (14.8%) were found to have delirium. About 15% of people in the excluded group also had evidence of delirium by chart review. The average age of the subjects with delirium was 75.2 years with a range of 65-95 years. Thirteen percent of the population was over the age of 85 years. Sixty-one percent were African-Americans and 56% were female. Forty-four percent had education up to or below ninth grade.
The pertinent medical and health care characteristics of those determined to be delirious are as follows. Sixty-seven percent were in medical wards. Most of the subjects had high levels of co-morbidity as measured by the number of medical diagnoses (average 6.3, SD 2.3, range 2-10) and the number of medications prescribed (average 6.9 SD 2.6, range 1-13). Figure 1 shows the occurrence of delirium by hospitalization day for each subject who was found to be delirious. What is obvious is that there is no single pattern of delirium. First, 44 of the 64 subjects experienced a single day of delirium, while 20 of the 64 had delirium on multiple days. For those with delirium on multiple days, no single daily pattern or grouping is apparent. Second, 22 of the 64 people had delirium within 3 days of admission (prevalent cases); the others (incident cases) had the onset of delirium while in the hospital. Even within the IlfUl* Figure I . Hospital day(s) of delirium by subject: •, day of discharge; 3, delirious; + , day of death; x, surgery noted. surgical patients, 40% of cases did not occur within 3 days of the surgery.
As seen in Table 1 , the average DRS total score for those with delirium on a single day was 22.6 ± 4.4 while the average was 25.4 ± 3-6 for those with multiple day delirium on the first day. The difference between the averages was statistically significant at P = 0.03-In addition, these groups differed in that the group with delirium on multiple days had a higher average number of diagnoses (7-7 ± 2.0 versus 5.8 ± 2.3, P = 0.002) and a higher average number of prescribed medications (7.8 ±1.9 versus 6.5 ± 2.7, P -0.07). Second, for those people with multiple days of delirium, there is no trend of decreasing DRS total scores between the first and the last day of delirium. In fact, there is much variety and heterogeneity in the DRS total patterns. Third, there were no significant differences in the average DRS total score between the groups with incident and prevalent cases of delirium.
The DRS item scores were variable in different patients (Table 1) . Moreover, there were no differences in the average item scores between those with delirium on a single or a multiple day. Among those with delirium on multiple days, there were no differences between the item scores on the first and the last day of delirium.
As the patterns of delirium are different, so too are the causes of delirium ( Table 2 ). The most likely primary cause of delirium is medication use. The second is metabolic abnormalities, and infections were the third most common primary cause. Over 44 people had delirium that was associated with multiple causes. Ten people had delirium of unknown cause. 
Discussion
In older people who are hospitalized for acute medical illness at a university hospital, delirium is a common syndrome. In this study, 14.8% of those enrolled had delirium. The screening procedure was very sensitive as we used multiple screening instruments and clinical information. An abnormality in any of these could trigger a clinician-investigator to further evaluate the subject. The diagnosis was specific, being based exclusively on DSM-m-R criteria. Although inter-observer variation was not specifically studied, it should be minimal since DSM-HI-R criteria were used to make the diagnosis. Nevertheless, because of the transient nature of delirium, we may have missed some episodes of delirium on the daily evaluations. We attempted to minimize this by having the research assistants screen subjects at a time other than when the clinical researchers did their evaluations.
This rate of delirium appears to be not biased by those people not enrolled into the study. Several patients were excluded from the study sample because they were either too ill or did not consent to be enrolled. These people, however, did not have a very different likelihood of delirium as determined by chart review.
There is much heterogeneity in people with delirium, as shown in Figure 1 . The changes over time and the variability among subjects may, in fact, be a cause of some of the variation in previous studies of the rates of delirium as well as the duration of delirium. This is probably related to baseline physiology, the inciting events and compensatory mechanisms, associated investigations and medications, as well as environmental factors such as sensory input. To sort out this heterogeneity further work with larger subject samples is necessary. In addition, the diagnosis of delirium in some cases may be problematic, especially with changing definitions [20] , since the time course can be quite long and because of the variability of symptoms. Studies that measure delirium must take this heterogeneity into account.
As seen in work by Wada and Yamaguchi [13] and Trzepacz and Dew [21] , the severity of delirium as measured by the DRS total score may be important for predicting who will have delirium on multiple days. A possible explanation for this is that the brain insult(s) and associated compensatory mechanisms, such as inflammation and altered physiology that might contribute to the symptoms, may be more severe or numerous in people with delirium occurring on several days. This is suggested by the fact that those with multiple episodes of delirium had more diagnoses and a trend to take more medications than those with delirium on a single day. Understanding the relationships of specific exposures to certain patterns of delirium may shed light upon this complex and varied syndrome.
That the individual items of the DRS were not associated with different subgroups may be related to the fact that the DRS item scales were not originally intended to measure severity [22] . In addition, important characteristics of delirium, such as attentiveness or level of consciousness, are not measured in the DRS. Finally, the temporal onset and physical disorder subscales will not change from one assessment to the next.
In general, many of the causes of delirium were potentially treatable. On the other hand, the causes in 10 people could not be determined by clinical course or by chart review. The actual cause(s) may have been asceertainable only by further diagnostic procedures not performed by the team in charge of the subject's care.
It is clear that patients hospitalized for medical illnesses and surgical procedures are at risk of delirium. Delirium may occur at any time during a hospital stay, so clinicians should maintain vigilance for it throughout the course of the patient's illness. Indeed, with earlier hospital discharges, it is likely that postdischarge delirium (at home or in the nursing home) may be more common than is generally realised. Nevertheless, delirium as determined by DSM-m-R is a common and varied syndrome that must be considered by both clinicians who diagnose and treat patients and researchers who study the aetiology, process and outcome of delirium.
Key points
• Fifteen percent of patients over 65 developed delirium during their stay on medical or surgical wards.
• Over two-thirds had delirium on a single day, but delirium may occur at any time during a hospital stay.
• There was considerable variation in the presentation and time-course of delirium.
• The most common causes of delirium were medications, metabolic abnormality and infection.
• No underlying cause could be found for delirium in 10% of patients.
